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ABSTRACT 
Of the 44 million hectares of peatland in the tropics, Indonesia has proportionately the largest 
area (45%) and carbon content (64%). These carbon-rich peat ecosystems play an important 
role in regional climate stabilization and biodiversity conservation. The Indonesian 
Government has enacted numerous regulatory measures since the 1990s aimed at boosting 
protection of the remaining intact peatland, with a threshold that peat deeper than 3 m must 
be conserved and cannot be cultivated. Despite these regulatory measures, extensive conversion 
of peatland to other land uses has occurred, especially large-scale palm oil plantation. This study 
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shows that over 40% of palm oil plantations located in the former Ex-Mega Rice Project area 
(of some 1.04 million hectares) in Central Kalimantan in Indonesia are situated in deep peat areas. 
We estimate that continuing the present palm oil development practices on deep peat in the 
Ex-Mega Rice Project area will result in the release of between 93 and 217 megaton carbon 
dioxide equivalent (MtCO2e) over the next 25 years. 
 
Keywords: 
Carbon emission; Central Kalimantan; conservation; regulatory measures; palm oil; tropical 
peatland 
 
1. Introduction 
Indonesia’s peatland accounts for the largest proportion of carbon in terrestrial peat in the 
tropics [1]. This carbon-rich ecosystem has important socio-economic values and provides 
valuable ecological services, including controlling and mitigating global climate change [2]. 
Due to this, over the past two decades the Government of Indonesia has enacted various 
regulatory and policy measures concerning peatland, aimed at conserving and protecting the 
remaining intact peat forest and carbon-rich peat. These regulatory and policy measures are at 
the national, sectoral and local levels, and require deep peat to be protected and conserved; 
therefore, no cultivation is allowed within areas containing deep and very deep peat [3-5]. 
The regulatory measures were further strengthened through the enactment of recent 
Presidential instructions (number 10 of 2011 and number 6 of 2013): policies that place a 
moratorium on developing primary natural forest and peatland [6].    
However, despite these regulatory measures, peatland in Indonesia is under severe threat of 
conversion to other land uses, notably to large-scale palm oil plantations [7]. The rapid 
expansion of the palm oil plantation industry in Indonesia and Malaysia in the past two 
decades has come partly at the expense of peat swamp forest [8, 9]. The area of large-scale 
palm oil plantations on former peat swamp forests in the Malaysian Peninsula and in Borneo 
increased from around 0.880 million hectares in the early 2000s [8] to 2.14 million hectares 
in 2010 [10], with an average annual growth of over 14%. If the current rate of peat swamp 
forest conversion continues, and no appropriate land-use policy is adopted, it is predicted that 
the primary peat swamp forests of South-East Asia will completely disappear by 2030 [11]. 
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Despite the lucrative short-term financial benefits that Indonesia has gained from its palm oil 
industry, the development has led to widespread deforestation [9, 12, 13], resulting in 
biodiversity decline [8, 14-16], and immense carbon dioxide (CO2) emissions via the removal 
of above-ground biomass and peat oxidation resulting from peat drainage [17-20]. A recent 
estimate suggests that over a quarter of Indonesia’s palm oil plantations are located on 
peatlands [21]. 
Between 1995 and 1998, the Indonesian Government allowed almost one-third of Central 
Kalimantan’s 3 million hectares of peatland to be cleared for rice fields [22]. The project, 
now renown as the Ex Mega Rice Project (EMRP), was eventually terminated in 1999 as a 
failure through the enactment of a presidential decree [23]. The EMRP was abandoned for 
more than a decade, with no clear policy guidance or attempts at physical rehabilitation or 
restoration. This area has been the source of massive annual CO2 emissions resulting from 
recurrent fires and peat oxidation and subsidence caused by peat drainage.  
Since 2004, the vagueness in governance for the area was exploited by district leaders who 
granted licenses to the private sector to develop palm oil estates, with scant regard for the 
existing peatland regulatory measures or the planning guidance that had been provided for the 
revitalization and restoration of the peatlands [24, 25]. Despite their non-compliance with 
existing ordinances, the granting of new permits for palm oil plantations in the EMRP has 
somewhat complicated the current land-use plan, and may impede the implementation of 
rehabilitation and restoration plans that have been designated for the area. 
This study aims to: (i) summarize the regulatory measures that apply to peatland conservation 
and protection in Indonesia and cross-reference those regulations with a reliable estimate of 
palm oil development in the EMRP, thus allowing a reasonable estimate of the extent of palm 
oil development in the region over the past 10 years; (ii) estimate the potential CO2 emissions 
resulting from peat oxidation caused by drainage, with and without palm oil plantations on 
deep peat; and (iii) calculate the potential CO2 emission reductions contribution from three 
different scenarios towards the country’s greenhouse gases (GHGs) emissions reduction 
target by 2020.    AC
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2. Method 
2.1  Study Location 
The study is focused on the Ex-Mega Rice Project (EMRP) of Central Kalimantan, Indonesia. 
The study site encompasses 1.04 million hectares and comprises blocks A, B, C and D 
(Figure 1). Of this area, around 0.427 million hectares (41.09%) comprises mineral soil, 
about 0.173 million hectares (16.66%) comprises peat with a thickness of less than 200 cm, 
and about 0.439 million hectares (42.24%) comprises peat with thickness greater than 200 cm 
(Table 1).  
2.2  Indonesia’s regulatory measures on peatland conservation, protection and 
restoration 
The information about Indonesian laws and policies on peatland conservation, protection and 
restoration was collected and compiled from secondary sources through a desktop study. 
2.3  Calculating the total area of palm oil plantations on deep and non-deep peats and 
mineral soil 
The total area of palm oil cultivation on mineral soil, non-deep and deep peats was 
determined by overlaying the palm oil concessionaires georeferenced locations and the peat 
data (total area and depth class) using ArcGIS 10.2 [26] The palm oil concessionaires’ data 
(database and georeferenced boundaries) for the EMRP area were obtained and extracted 
with permission from the Provincial Plantation Office of Central Kalimantan. Peatland data 
(peat extent and peat depth class) for the EMRP were extracted with permission from 
Wetlands International’s Central Kalimantan peat Distribution Map 2004 [27]. Due to the 
nature of the available spatial data we were unable to delineate the boundaries of areas with 
depths > 300cm to match the current Indonesian government ban on the development of 
peatlands in the area. For simplicity of analysis, in this study we condensed Wetlands 
International’s six peat depth classes into three: (i) mineral soil; (ii) peat with a thickness of < 
200 cm (non-deep peat); and (iii) peat with a thickness of > 200 cm (deep peat). It is crucial 
to also note that while shallow peat were mapped with higher accuracy, areas of deep peat 
were poorly captured and more than likely to have been underestimated. This is due to the 
fact that the 200 cm and 300 cm peat depth are relatively close together due to their location 
on the steep slope of the peat dome profile. This study also takes into consideration that 
peatland with depth of > 200 cm in other areas such as in Sarawak, Malaysia have been 
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categorized as organic soils and determined to have severe agriculture limitations and 
unsuitable for oil palm conversion. 
2.4  Calculation of CO2 emission from palm oil drainage 
Before calculating the potential CO2 emissions caused by drainage for palm oil plantations, 
three default CO2 scenario emission (tCO2/ha/year) values were determined. The maximum 
default value of 100 tCO2e/ha/year was adopted from Hooijer, et al. [20] the minimum default 
value of 43 tCO2e/ha/year adopted from Agus et al. [28], and the mean value of 71.5 
tCO2e/ha/year was calculated from taking the average of the maximum and minimum values. 
Total annual CO2 emissions from peat oxidation caused by drainage for palm oil plantations 
on deep and non-deep peats were calculated by multiplying respective default values 
(maximum, minimum and mean) by the total area of palm oil plantations located on deep and 
non-deep peats. Similarly, total potential CO2 emissions during the 25-year palm oil 
operational cycle were calculated by multiplying annualized CO2 emissions (maximum, 
minimum and mean) by 25 for both deep and non-deep peats.         
2.5  The potential contribution towards avoiding CO2 emissions from drainage for 
palm oil to achieving the national CO2 emission reduction target on forestry and 
peatland by 2020.  
To estimate the potential contribution towards CO2 emissions reduction by avoiding drainage 
on deep and non-deep peatlands for palm oil plantations to meet the national CO2 emission 
reduction target for the forestry and peatland sector by 2020, three scenario options were 
proposed. These were: (i) the ‘business as usual’ (BAU) scenario, meaning the palm oil 
plantations on peatland in the EMRP would continue in the current manner; (ii) the ‘enforce 
strict peat laws’ scenario, meaning that all palm oil plantations currently operating on deep 
peat (peat thickness > 200 cm) area must be closed down and/or moved out to mineral soil; 
and (iii) the ‘no palm oil on peat’ scenario, meaning that all palm oil plantations on peat 
should be closed down and no further palm oil cultivation on peat be planned. The CO2 
emissions reduction potential (minimum, mean and maximum) from each scenario were then 
calculated by multiplying the total CO2 emission that would be released over the palm oil 
operational cycle (25 years) by total area palm oil plantations on peatland. Under the BAU 
scenario, there would be no CO2 emissions reduction. If the ‘enforce strict peat laws’ scenario 
is implemented, the potential reduction of CO2 emissions would be calculated by multiplying 
the total area of palm oil cultivated on deep peat with the CO2 default values (minimum, 
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mean and maximum) over 25 years. Finally, if the ‘no palm oil on peat’ scenario was 
adopted, the potential CO2 emission reduction is estimated by multiplying the total area of 
palm oil cultivated on peatland by the CO2 default values (minimum, mean and maximum) 
over 25 years. This study does not take into account the emissions and significant effort that 
will be needed to rehabilitate previously converted peatland. Rehabilitation of peatland is an 
expensive exercise and is made even more complex due to varying stakeholders’ interests and 
objectives. Therefore, this study presents a conservative outlook on the possible emissions 
under the different scenarios.  
3. Results and Discussion 
3.1 Regulatory and policy measures on peatland conservation, protection and 
restoration in Indonesia 
Our study identified 14 national regulations or policies that directly and indirectly regulate 
the peatland conservation, protection and restoration in Indonesia (Table 2). These 
regulations include national acts, government regulations, presidential decrees and 
instructions, and other ministerial regulations. Some of these regulations are not aimed 
specifically at peatland conservation and protection but most cite the principal function of 
peatland as protecting the underlying subsoil. They also provide a rather narrow definition of 
peatland on the basis of peat depth. For instance, Presidential Decree No. 32 of 1990 [3], 
Indonesian Law No. 26 of 2007 [4] and Minister for Agriculture Regulation No. 14 of 2009 
[5] classify peatlands as areas to be protected where their main function is to protect the 
subsoil.  
In these regulations, peatland is defined as an area with peat with a minimum thickness of 3 
m. The use of this criteria for defining peatland for conservation and protection purposes has 
implications for peatland management and conservation practices in Indonesia. Firstly, 
peatland less than 3 m deep is not protected by law, and hence can be used for cultivation 
and, secondly, other economic and ecological functions and values that peatlands provide are 
omitted from the decision-making process when an area is proposed for conservation or 
protection.  
The effectiveness of these policies in conserving, protecting and restoring peatland in 
Indonesia is also limited by various factors such as conflicting maps depicting the extent and 
depth of peatland, lack of coordination across agencies and between national and sub-national 
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government institutions and weak law enforcement [29]. More recently, the issuance of 
Government Regulation No. 57 of 2016 to strengthen a previously controversial Government 
Regulation No. 71 of 2014 concerning the protection and management of the peat ecosystem 
highlighted the complexity of finding the balance between conservation and rehabilitation 
goals with community livelihoods and private sector income [30]. 
3.2  Large-scale palm oil plantations and peat thickness in the EMRP of Central 
Kalimantan  
We identified about 16 large-scale palm oil plantations actively operating within the EMRP 
site. These plantations cover a total area of 0.199 million ha, which is equivalent to 19.17% 
of the EMRP area, and they are distributed across blocks D (33.33%), A (25.41%), 
B (23.09%) and C (8.8%) (Table 3).  
These 16 companies were granted location permits (Ijin Lokasi) between 2004 and 2009. 
Fifteen of the companies obtained their plantation business permits (Ijin Usaha Perkebunan) 
between 2006 and 2012, with only one further land lease permit (Hak Guna Usaha) for 
cultivating palm oil granted by the end of 2013. In terms of areas under cultivation, six 
companies own less than 10,000 ha, eight companies own 10,000–20,000 ha and two 
companies own more than 20,000 ha.        
Based on the analysis of peat thickness, 0.086 million ha (43.46%) of plantations are located 
on deep peat (thickness > 200 cm), 0.037 million ha (18.69%) are on peat of less than 200 cm 
deep and the remaining 0.075 million ha (37.85%) are on mineral soil (non-peat) (Figure 2). 
Our analysis found that around 44% of existing palm oil has been cultivated on deep peat. A 
lack of compliance could have both financial and administrative consequences for these palm 
oil companies because the penalties set forth in the laws on protected area management [3], 
spatial plans [4, 31] and environmental management and protection [32, 33] include 
potentially closing down the operation, imprisonment and heavy fines. In addition, palm oil 
cultivation on deep peat has the potential to be inconsistent with the land-use planning 
scenarios detailed in the master plans for rehabilitation and restoration of the EMRP, of 
which over 60% has been designated for peatland conservation and restoration activities [24, 
25]. 
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3.3 Carbon Dioxide emission from peat oxidation caused by palm oil drainage in EMRP 
Various studies have reported that palm oil cultivation on deep peat would increase the rate 
of peat subsidence caused by peat oxidation and compaction, leading to the release of carbon 
dioxide (CO2) to the atmosphere, thus exacerbating climate change [17, 20]. Studies have 
estimated that the potential CO2 emission resulted from peat oxidation caused by drainage in 
the palm oil plantations in Indonesia and Malaysia range from 43 [28] to 100 MtCO2eha–
1year–1 [20] during the first 25 years of operations.  
By using values of CO2 emissions from peat oxidation of 43 MtCO2eha–1year–1 (minimum), 
71.7 MtCO2eha–1year–1 (mean) and 100 MtCO2eha-1year-1 (maximum), we estimate that 
continuing the present palm oil plantation activities in the EMRP would result in annual CO2 
emissions of 5.33 MtCO2e (minimum), 8.87 MtCO2e (mean) and 12.40 MtCO2e (maximum). 
Over the 25-year palm oil plantation operational cycle, the potential CO2 release from peat 
oxidation caused by palm oil drainage in the EMRP is 133.31 MtCO2e (minimum), 221.67 
MtCO2e (mean) and 310.02 MtCO2e respectively. On the other hand, if the peat regulatory 
threshold is strictly enforced in the EMRP, the potential annual CO2 emissions could be 
reduced to 3.73 MtCO2e (minimum), 6.20 MtCO2e (mean) and 8.67 MtCO2e (maximum) or 
total emissions of 93.22 MtCO2e (minimum), 155.01 MtCO2e (mean) and 216.79 MtCO2e over 
the 25-year operational cycle. Finally, if no palm oil is allowed on peatlands, the potential 
CO2 emissions released from peat oxidation caused by drainage would be zero. Table 4 
presents the breakdown of the estimated CO2 caused by drainage in EMRP while Figure 3 
depicts a comparison of the three different scenarios identified in this study.       
 
3.4  The potential scenarios to achieve the national emission reduction target 
Indonesia’s National Action Plan on the reduction of GHG emissions has two targets (Table 
5). Based on unilateral actions, the first target is a 26% reduction in GHG emissions target 
below BAU by 2020. If adequate international support were available, the secondary target 
was a further reduction of up to 41% below BAU. The Forestry and Peatlands sector will play 
a major role in the reduction in GHG emissions in both targets. It will contribute more than 
80 percent of the reduction target. The sector accounts for the largest source of the country’s 
emissions. 
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In this section, we evaluate the potential contribution of two scenarios, the banning palm oil 
plantations on deep peat in the EMRP (enforce strict peat laws scenario) and the total ban on 
palm oil cultivation on peatlands in the EMRP (no palm oil on peat scenario), on the NAP 
targets (Table 6). Under the 26% NAP reduction target, we estimate the potential contribution 
of banning palm oil plantations on deep peat in the EMRP (the enforce strict peat laws 
scenario) could reduce GHGs emissions in the forestry and peatland sector by 13.87% 
(minimum) to 32.26% (maximum) by 2020. Under the 41% NAP reduction target, we 
estimate the potential contribution of banning palm oil plantations on deep peat in the EMRP 
(the enforce strict peat laws scenario) could reduce GHGs emissions in the forestry and 
peatland sector by 8.97% (minimum) to 20.87% (maximum) by 2020. The total ban on palm 
oil cultivation on peatlands in the EMRP (no palm oil on peat scenario), while unlikely to 
happen, would have made a significant contribution to the reduction in emissions in the 
Forestry and Peatlands sector. What is crucial to note in the evaluation of these scenarios is 
that the estimated reduction in both scenarios are significant and that it is only concentrated 
in the EMRP area. The potential to implement the strategy nationwide would have far 
reaching impacts in the achieving the NAP targets set by the government.   
 
Conclusion 
This study identifies 14 national regulatory and policy measures that are directly and 
indirectly regulated in peatland conservation, protection and restoration in Indonesia. These 
law measures vary from national acts, government regulations, presidential regulation and 
instructions, and related ministerial regulations. These peatland ordinances oblige peatland 
with a minimum 3 m thickness to be conserved, protected and restored and, therefore, any 
cultivation or peat exploitation activities on this thick peatland are considered illegal. 
Continuing the present practice of cultivating palm oil on deep peat in the EMRP, may bring 
legal and economic consequences to the palm oil companies, as well as an ecological 
problem to the peatland ecosystem. Besides, potentials of both financial and administrative 
penalties, cultivating palm oil within deep peat in EMRP will indeed exacerbate peatland 
oxidation caused by peatland drainage leading to the release of substantial CO2 emission into 
the atmosphere. This study concludes that there will be 133.31 to 310.02 MtCO2e of CO2 
potentially released from peat oxidation caused by palm oil drainage during the first 25-year 
plantation cycle. However, this potential CO2 emission release can be reduced between 93.22 
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to 216.79 MtCO2e if those palm oil plantations on deep peat are stopped. The potential CO2 
emission release from peat oxidation would be zero if all palm oil plantations were displaced 
from peatland in the EMRP.   
Based on findings of this study, we recommend the followings policy options in regards to 
palm oil plantation development and management in the EMRP. First, the central, provincial 
and local governments need to consistently enforce the existing peatland regulatory threshold 
with regards to illegal palm oil plantations practices in the EMRP area. This policy would 
contribute significantly (13.87–32.22%) to the achievement of the national GHGs emissions 
reduction target for the forestry and peatland sectors by 2020. The second (and the best) 
option is to maximize the avoidance of potential CO2 emission release, is that all peatland in 
the EMRP should be free from palm oil cultivation, avoiding CO2 emission release from peat 
oxidation caused by peat drainage. Third, a land swap policy should be implemented to 
enable those plantations located on deep peat to move to mineral lands or shallow peat within 
the EMRP or to other areas in Central Kalimantan. Our analysis showed that more than 41% 
of the total 1,040,666 ha of the EMRP comprises mineral soil. Therefore, there is space 
available to accommodate the shift of palm oil cultivations from deep peat to mineral soil. In 
addition, a recent study reported that there are between 1,800,000 and 1,100,000 ha of land 
suitable for palm oil development available in Central Kalimantan [34].  
Finally, it is important that palm oil companies operating in the EMRP adopt the best 
management practices when cultivating palm oil on peat in order to minimize the ecological 
impacts of their operations on communities and peat ecosystems. Roundtable Sustainable 
Palm Oil has developed two best management practice manuals on cultivating palm oil on 
peat [35] and the management and rehabilitation of natural vegetation in association with 
palm oil cultivation on peat [36]; these should be used for practical guidance. 
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Figure 1 Map of research location: Ex-Mega Rice Project, Central Kalimantan, Indonesia 
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Figure 2 Spatial distribution of palm oil concessionaires and peat depth class in the EMRP at June 2012 
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Figure 3  Potential CO2e emissions from peat oxidation from three different scenarios 
proposed in this study: Scenario 1: Business as Usual (BAU), Scenario 2: 
Enforce peat laws, Scenario 3: no palm on peat. The potential CO2 emissions are 
based on estimates of peat oxidation caused by drainage of palm oil plantation 
activities in Ex-Mega Rice Project (EMRP) region. The top set of bars show the 
annual emissions of carbon dioxide equivalent (MtCO2eyr-1; right y-axis). The 
bottom set of bars show the total emissions of carbon dioxide equivalent over a 
25 year oil palm plantation life cycle (25 years x annual emission rate) (MtCO2e; 
left y-axis). 
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 Table 1 Total EMRP (Block A, B, C and D) based on peat depth class 
Peat Depth Class Block A (Ha) Block B (Ha) Block C (Ha) Block D (Ha) Total (Ha) 
Non-Peat (mineral)     121,930.93        46,483.62      142,896.59      116,216.70     427,527.84  
< 50 Cm       19,180.20                      -                        -                        -         19,180.20  
50 - 100 Cm       23,740.34        13,756.62        67,502.24          4,803.87      109,803.07  
100 - 200 Cm       11,025.30        12,502.31        12,814.00          8,088.52        44,430.12  
200 - 400 Cm       44,291.75          4,077.03                      -            8,206.99        56,575.77  
400 - 800 Cm       33,198.30        80,825.13      213,285.00                      -        327,308.43  
800 - 1,200 Cm       55,725.30                      -                        -                        -          55,725.30  
Total     309,092.12      157,644.71      436,497.83      137,316.08   1,040,550.73  
Source: Extracted using ArcGIS 10.3 [26] from Wahyunto et al. [27] and [24] 
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Table 2 National and sectoral regulatory measures related to peatland 
conservation/protection and restoration 
Governmental 
Level/Regulatory & Policy 
Measurer 
Brief Description 
Note (relevancy to peatland conservation 
and restoration activities) 
Presidential Decree No. 32 of 
1990 on Protected Area 
Management 
This decree stipulates general guidance on 
management of protected areas including objectives, 
scope, basic policy for protected areas, designation 
of protected areas, and oversight of protected areas. 
Peatland is one of the protection areas, which 
provides protection unto its sub-layer underneath. 
Peatland area is defined as peat area with a 
minimum thickness of 3 m. 
Indonesian Law No. 5 of 1994 
on the Ratification of the United 
Nations Conventions on 
Biological Diversity 
National law that binds Indonesia to the 
implementation of the United Nations Conventions 
on Biological Diversity.   
Several peatland endemic flora and fauna species 
are of local, regional and internationally 
importance.  
Presidential Decree No. 48 of 
1991 on the Ratification of 
United Nations Convention on 
Wetlands of International 
Importance, especially as 
Waterfowl Habitat (RAMSAR 
Convention) 
Government of Indonesia ratifies the United Nations 
convention on wetlands habitat as major habitat 
notably for waterfowl habitat.  
Peatland is part of the wetlands ecosystem that 
provides habitat protection for waterfowl or fresh 
water birds. 
Indonesian Law No. 26 of 2007 
on Spatial Planning 
National law that regulates and guides the national 
spatial plan policy including principles and goals, 
classification of spatial plan, tasks and 
responsibilities of related parties, spatial 
arrangement and control; implementation of spatial 
plans; spatial utilizations, oversight of spatial plans, 
community’s rights and responsibilities, conflict 
resolution, and inquiries and criminal acts. 
Explanation of the Article 5 (2) states an area 
which provides protection to its subsoil, including 
forest protection area and peatland. 
Presidential Decree No. 80 of 
1999 on General Guidance on 
Planning and Management of 
Peatland Development Area in 
Central Kalimantan 
The decree provides principles and guidance for the 
post planning of the EMRP with respect to: (i) the 
adoption of sustainable peatland principles in 
designing the rehabilitation of the area; (ii) shallow 
peat (< 3 m) can be used for activities of forestry, 
agriculture, fishery and plantation activities;  (iii) 
deep peat (> 3 m) must be conserved and protected; 
(iv) all activities in the area should be carried out on 
the basis of recommendations provided in the 
Integrated Environmental Impact Assessment study; 
and (v) revocation of previous presidential decree on 
the mega rice project (termination of the EMRP). 
The decree instructed that all deep peats (> 3 m) 
must be protected and conserved, hence, no 
cultivation activity is allowed. 
Presidential Instruction No. 2 of 
2007 on the acceleration of 
rehabilitation and revitalization 
President instructed his 10 line ministries, governor 
of Central Kalimantan and four district heads 
(Barito Selatan, Kapuas, Pulang Pisau and Palangka 
One of the obvious outcomes of this presidential 
instruction is the completion of the Master Plan for 
Rehabilitation and Conservation of the EMRP 
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of the peatland development 
project area in Central 
Kalimantan 
Raya) to carry out revitalization and rehabilitation 
activities within the EMRP area. The instruction 
also established a national and provincial team to 
implement and govern the presidential instruction as 
well as citing the budget sources that could be used 
to expedite the activities. 
document. The master plan document has allocated 
and designed around 874,453 ha (60.12%) of the 
EMRP as conservation and protection areas 
(including block E) and those degraded deep peat 
(> 3 m depth) areas have to be restored. 
Governmental Regulation No. 
26 of 2008 on National Spatial 
Plan 
Government regulation on detailing the 
implementation of Law 20 of 2007 on 
Spatial Planning. 
Explanatory note of the Article 52 (1b) states that 
an area that provides protection to the layer 
underneath including a forest protection area, 
peatland and water catchment area, must be 
protected. Article 55 (2) indicates that peatland 
areas deeper than 3 m must be protected. 
Presidential Instruction No. 10 
of 2011 on suspension of 
granting new licenses on natural 
primary forest and peatland 
areas (primary forest and 
peatland moratorium policy 
phase-1) 
President instructed eight ministries, all the 
governors and head of whole districts in Indonesia 
to implement the suspension of giving out new 
licenses within primary forest production and 
peatland for a 2-year period (2011-2013).   
All proposed new licenses on primary forest 
production and peatland areas should be suspended 
for 2 years (2011-2013).  
Presidential Instruction No. 6 of 
2013 on suspension of granting 
new licenses on natural primary 
forest and peatland areas 
(primary forest and peatland 
moratorium policy phase-2) 
President extended his instruction on primary 
production forest and peatland moratorium for 
another 2-year period (2013-2015). 
All proposed new licenses on primary forest 
production and peatland areas should be suspended 
for another 2 years (2013-2015). 
Minister for Forestry Regulation 
No. 55 of 2008 on Master Plan 
for Rehabilitation and 
Conservation of Peatland 
Development in Central 
Kalimantan 
This regulation is enacted as the basis of the 
implementation of the master plan for rehabilitation 
and conservation of the EMRP in Central 
Kalimantan. This master plan was one of the outputs 
produced under the working group of conservation 
and rehabilitation of the EMRP team under 
Presidential Instruction No.2 of 2007. 
This master plan has allocated about 874,453 ha 
(60.12%) of the EMRP area (mostly deep peats) as 
rehabilitation and conservation areas (including 
block E area). 
Minister for Agriculture 
Regulation No. 14 of 2009 on 
Guidelines on the utilization of 
peat for Palm Oil Cultivation 
Provide regulatory and technical requirement 
thresholds for cultivating palm oil on peat. 
The regulation regulates that palm oil cultivation in 
peatland areas can only be done when the following 
criteria are met: i) the peatland areas has been 
allocated and designated as a cultivation area 
jurisdiction within spatial plan; ii) the thickness of 
the peat is less than 3 m; iii) the substratum of the 
peat layer is not quarts sand and pyrite; iv) the peat 
decomposition rate is varied between sapric 
(highest decomposition rate) and hemic (medium 
decomposition); and peat with eutrophic fertility. 
Minister for Agriculture 
Regulation No. 19 of 2011 on 
Indonesian Sustainable Palm Oil 
The regulation provides regulatory guidance on the 
implementation of Indonesian Sustainable Palm Oil 
Plantation, with particular emphasis on the 
All palm oil plantations operating in Indonesia 
must comply with existing regulations and policies 
including those on peatland conservation and 
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Plantation (ISPO) compliance of palm oil companies with existing 
regulatory and policy measures in relation to palm 
oil cultivation and business activities in Indonesia. 
protection activities. 
Government Regulation No. 27 
of 2014 on Environmental 
License  
Government regulation that obliges all businesses to 
undertake an Environmental Impact Assessment 
and/or Environmental Management and Monitoring 
Report to obtain an environmental license. 
A study on the Environmental Impact Assessment 
and/or Environmental Management and 
Monitoring Report should be undertaken in 
accordance with existing regulatory and policy 
measures including peatland regulations. 
Government Regulation No. 57 
of 2016 on peatland ecosystem 
management and protection 
The regulation introduces a permanent moratorium 
on peatland exploitation. The clearing of new land is 
prohibited until the government has developed a 
new zoning system for the protection and cultivation 
on peatland. It was issued to strengthen Government 
Regulation No.71 of 2014 which covers the 
protection and management of the peat ecosystem. 
 
The regulation is a clear indication of the 
Indonesian Government’s commitment to peatland 
ecosystem protection and rehabilitation. 
Companies operating on peatland are required by 
law to set aside an area for conservation (about 
30% or more of the Peat Hydrological Unit should 
be conserved). Companies are also required to 
strictly manage the water table and ensure it does 
not exceed the depth of 0.4 meter from the peat 
surface. Plantation companies are also required to 
provide accurate maps and restructure its existing 
planting area to suit the biophysical condition of 
the peatlands to improve water management. 
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Table 3 Total Area of Ex Mega Rice Project (EMRP) and Total Area of Large-scale Palm oil 
plantations in EMRP 
Peat depth class 
Total area of EMRP*) Total palm oil in EMRP 
(ha) (%) (ha) (%)#) (%)##) 
Mineral (non-peat) 427,643.42 41.09% 75,528.59 37.85% 17.66% 
< 200 cm 173,413.39 16.66% 37,292.99 18.69% 21.51% 
> 200 cm 439,609.50 42.24% 86,716.40 43.46% 19.73% 
Total 1,040,666.31 100.00% 199,537.98 100.00% 19.17% 
Notes and abbreviation: 
*) Consist of block A, B, C and D (excluding block E) 
#) Percentage against total palm oil area in the EMRP 
##) Percentage against total area of each respective peat depth class in EMRP 
EMRP = Ex-Mega Rice Project 
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Table 4 Calculation of CO2 emission from peat oxidation caused by drainage of palm oil 
plantation activities in EMRP 
Oil Palm Plantation 
Life Cycle 
Operation 
CO2eq 
emission 
unit (ton 
ha-1yr-1*) 
Total Oil Palm Area on Peatland (ha) 
Expected CO2 emission 
release (MtCO2eyr
-1) 
Total 
Year 
Total CO2eq emitted 
during Operation 
Cycle (MtCO2eq) 
Deep#) 
Non-deep 
##) 
Total 
Deep 
peat 
Non-
Deep 
Total 
Only 
from 
Deep-
peat 
Total 
peat 
First 5  Year (Year 
1-5)*) 
178 86,716.40 37,292.99 124,009.39 15.44 6.64 22.07 5 77.18 110.37 
After 5 year  (Year 
6-25)* 
73 86,716.40 37,292.99 124,009.39 6.33 2.72 9.05 19 120.28 172.00 
Total 25 Years of 
plantation cycle 
(Maximum)* 
100 86,716.40 37,292.99 124,009.39 8.67 3.73 12.40 25 216.79 310.02 
Total 25 Years of 
plantation cycle 
(Mean)** 
71.5 86,716.40 37,292.99 124,009.39 6.20 2.67 8.87 25 155.01 221.67 
Total 25 Years of 
plantation cycle 
(Minimum)*** 
43 86,716.40 37,292.99 124,009.39 3.73 1.60 5.33 25 93.22 133.31 
Abbreviations and notes: 
MtCO2eyr
-1 = Megaton carbon dioxide equivalent per year 
Notes on CO2 emissions default values used: 
 Default values for the calculation of expected CO2 emissions from peat oxidation caused by palm oil drainage were adopted from the 
following publications: 
    *  Hooijer et al., 2012 (with average water table depth at 0.75 m) 
  **  Mean value calculated by authors by taking average values from Hooijer et al., 2012 and Agus, et al., 2013  
***  Agus, et al., 2013 
 Peat depth class: 
  #   peat with depth < 2 m 
##   peat with depth > 2 m 
 Assumptions used in CO2 calculation: 
Source of CO2 emission is calculated from peat oxidation caused by drainage only, thus, above ground carbon and Below Ground Carbon 
generated from palm oil plants were omitted and excluded from calculation 
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Table 5 Indonesia’s National Action Plan (NAP) on the GHGs reduction target by 2020 with 
26% (own effort) and 41% (international assistance) reduction scenarios 
Sector 
26% Reduction target 41% Reduction target 
(MtCO2e) (%) (MtCO2e) (%) 
Agriculture 8.00 1.04% 11.00 0.93% 
Forestry & Peatlands 672.00 87.61% 1,039.00 87.38% 
Energy & Transportation 38.00 4.95% 56.00 4.71% 
Industry 1.00 0.13% 5.00 0.42% 
Waste Management 48.00 6.26% 78.00 6.56% 
Total 767.00 100.00% 1,189.00 100.00% 
Source:  Presidential Regulation No. 61 of 2011 on the National Action Plan on Greenhouse Gases 
Emissions Reduction 
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Table 6 Minimum, mean and maximum contributions of (i) the ‘enforce strict peat laws’ 
scenario and (ii) ‘no palm oil on peat’ policy options to the national GHGs 
reduction target by 2020 
Sector 
Scenario 
and 
emission 
reduction 
target 
Potential contribution of CO2 
reduction from each scenario Current 
NAP 
target 
(MtCO2e) 
Potential  
Minimum 
Contribution 
to NAP target 
in percentage 
(MtCO2e) 
Potential  
Mean 
Contribution 
to NAP target 
in percentage 
(MtCO2e) 
Potential  
Maximum 
Contribution 
to NAP target 
in percentage 
(MtCO2e) 
Min Mean Max 
Forestry and 
peatland 
(26% 
reduction 
target) 
Enforce 
strict peat 
laws 
93.22 155.01 216.79 672.00 13.87% 23.07% 32.26% 
No palm 
oil on peat 
133.31 221.67 310.02 672.00 19.84% 32.99% 46.13% 
Whole 
economy 
sectors 
(26% 
reduction 
target) 
Enforce 
strict peat 
laws 
93.22 155.01 216.79 767.00 12.15% 20.21% 28.26% 
No palm 
oil on peat 
133.31 221.67 310.02 767.00 17.38% 28.90% 40.42% 
Forestry and 
peatland 
(41% 
reduction 
target) 
Enforce 
strict peat 
laws 
93.22 155.01 216.79 1,039.00 8.97% 14.92% 20.87% 
No palm 
oil on peat 
133.31 221.67 310.02 1,039.00 12.83% 21.33% 29.84% 
Whole 
economy 
sectors 
(41% 
reduction 
target) 
Enforce 
strict peat 
laws 
93.22 155.01 216.79 1,189.00 7.84% 13.04% 18.23% 
No palm 
oil on peat  
133.31 221.67 310.02 1,189.00 11.21% 18.64% 26.07% 
Abbreviations and notes on scenarios: 
 MtCO2e =Megaton carbon dioxide equivalent 
 NAP = National Action Plan 
 NAP Target = The National Action Plan for greenhouse gas emission reduction target set forth in the Presidential regulation No. 61 of 2011 
as presented in Table 6. 
Scenario definitions: 
 Enforce strict peat laws: Meaning strictly enforcing the existing regulatory threshold that deep peat must be conserved and protected, so no 
cultivation is allowed (including palm oil plantations) on deep peat in the EMRP. 
 No palm oil on peat: Meaning that palm oil cultivation is banned from all peatland areas (deep and non-deep peats). Therefore, existing 
palm oil plantations must be closed down and no further palm oil plantations are to be established on peatlands in the EMRP   
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